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(54) NEGATIVE ELECTRODE MATERIAL FOR SECONDARY BATTERY, 
ELECTRODE STRUCTURAL BODY, SECONDARY BATTERY AND THEIR 
MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
electrode structural body capable of contributing 
to a lithium secondary battery having a long 
cycle life, high capacity and high energy density. 
SOLUTION: This electrode structural body is 
composed of a collector 100 and a negative 
electrode material layer 101 for a lithium 
secondary battery containing particles 103 
containing, as a main constituent, an amorphous 
alloy having a nonstoichiometric ratio 
composition expressed by a formula Sn.A.X. In 
the formula, A represents at least one kind of 
transition metal, and X represents at least one 
kind selected from a group comprising O, F, N, 
Mg, Ba, Sr, Ca, La, Ce, Si, Ge, C, P, B, Bi, Sb, Al, 
In, S, Se, Te and Zn. However, X may not be 

contained. In the number of atoms of the respective atoms in the formula, a 
relationship of Sn/(Sn+A+X)=20-80 atom.% should be satisfied. 
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Ht, Co, Ni, Fe, C r Jtk.XfC u * % 5>J^5^;l'— 

CO 0 4 6] HUfH££tt> Si, Ge, Al. Z n, C 
a, LaRt;Mg^?.fi!c5^;U-^e>S^Jn5-7C 
Mt, Co, Ni, Fe, C r&t/C u )()^?>/^!t3$7l/- 
:7>e>)Il&<^ns-76iili:^ c, B&ifPfr&$3?";l/ 

[0 0 4 7] iWE^tt^OJpJattgttO. 55^ny 

5*ny#Ttt&S<E>*»g3:Ll,\, ME6&tt?4>J£& 
ffiflttt lm ! /g JiU, »$L<fi5mVg «±"Pfc 5 
OtflSU^iB&M, L i7C*J&2«?%«±3 

If S *»6«R*n*HBIW±07C«* 1 %tt± 3 0 % 

[0 0 4 8] 3Wc % ^KHOtSflBBftttH MI2««8« 

[0049] Huta«ffiM^m»^±t^snTv^o 

3 0M%JiU:T*&3<Dtf$J£Lt,\ MBit 
[0 0 5 0] #lc, *«WO^*Wfitix ±EO«IH(l 

[005 1] KIKiElStt, 3fcSMtEfcteJ;*y f-'thj 
>*-*U-MM&fc#U #B»H**rf<SiESg» 

[0 0 5 2] &ic, 4MomiKE»o«K)!ri£ti, 

[0 0 5 3] TVXjSJB&fc.fcoT, Mia«ffi«^tufB 



(7) 1#|$2 0 0 0-3 1 1 6 8 1 

i2 

[0054] *«w©-«wa©«Bt»att. m 

[0055] ^ux^ffitckoT, imemw«Me 
jo Mttkttzje&tznMzirr&iDift&izL^o mibh 

CO 0 5 6] 

^^Acgsfts^&tf y k4*yo>mjiMs&*mm 
LTc-^mmic^x, ask. £&ftnm<ow. 

Co o 5 7] (wmtjgftO 0 1 a. *fSP3©wai{f3* 

n^ML^^-r^nMu^m^rcmmmmw 1 o 2 

©BffifcglSWtejj^tt&BrcfcSo 0 1 (a) teism 
ttl 0 0±{c s ±moV**J*ti&fc1rZ&UR&& 

tt?««rr*WBffiji i o i #Ktf5ttfc«tttt& 

fti 0 01 (b) tt % #JtX6&tt7«£* 

-r^«8s«^S l o l tfKfr 6ftfcWHPIifitt l 0 2 

io *\ t»*tto««{fc¥as-z?y^'j7i»f:-&&ftrs^t 

¥*Hiti^©# a B B K^^? l 0'3 fc*»«BBM* l o 

^ iRiSTHis mmi o o<DKffi<D&.icn.mm 
mi o lwenTif^^ Wfi«wBt»c«fco-n«fc 
»{*i ooo«iB(cR^i:j:«iT*s, 
co o 5 8] ^aw*stft¥siST?y 

50 ncitti?*^, 
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[0 0 5 9] Km n®®&# 1 0 2©««Kfife© 

[0060] (i) 01 (a) ommm.^i 02W 
mmmm ioih #&amOTs$Aflte&tt? 

[006 1] (2) 01 (b) «Da«8^5i»l 0 2tCfe 

104, mm 1 0 5 «&&u m*t&mnL 
x 1 0 o±teiw&u ftj»tT«tt*fia(* 1 
issrrso 

[0062] 1 0 0) &m 1 0 ott, ^rnut 

(cBfiB^jSi* 1 0 o*rsJi[«i!!Oftttfcaffl^r**Sr, 
;K **5'fr&aiR*ft*Hi^±0&**mfr&JS 

«H±T?w£sn*\ jv»tti oofimasfcixw:* 
n«wfc«>s "is" fc^^n*«»*tft^r*. 

[0 0 6 3] (aafttia) aattfMi^ a«{fc¥E 

[0 0 6 4] JMEaafcSttfcMttx #JHte&tt? 

fc, as, aaau^ ««M«fti%a«u a*u 
)taEia»uT»j«sn«. sata*****^-*-* 



(8) #|N§2 0 0 0-3 1 1 6 8 1 

[0065] ttmtt&zftv&WHwmvi&t 

Hfcfcttfctta&fcfcOTfcSo Mx.«, S n-C o-& 

3s SniCo3, SnCOs S 112 C o<DlI$#&jg|Hl 
iBO^ffc¥«IMiBJ^Sn-Co*^lteWtttx 

[0 0 6 6] ?MMte&&?eMH& H&tLT, 2 
fffiHeU:©7Eiit #*L<W:38»fiU:07C*x J:9j? 

* u < a 4 «aw±©7G**a^Ts $jMte&smn 
s©tfg$ ma^xoay^s© 1 . 1 

20 cO/i^g(D7l:l|tLTt±C e, Sr, Ba, Ca, P 

b, Bi, LaHEffWfZtls 0. 9tetCF©iI?¥ 
&<D7tmtLTl*Ru, Ge, Zn, Cu, Ni, C 
o, Fe, Mn, Cr, V, S, P, Si, Be, B, 

c, NfcifawsnSo ±7n*«**©7c«tt£ 

£©lSS=&«£^/j5t?- 5 L T fc «ki/\ 

[0 0 6 7] IMMtaatt^WKtfi&fcLTfcJ:, 

»«;3HiT£&*a*afc*-^ |iD-/l/&3vHi 
50 5RD-;l/ii^ #7.7hv^XJ£, 7»<7hv^XSs 

fbtc J: ? t Jtaffia^HfeS c i: 5b^T* t So 
[0 0 6 8] ±EfWMI (5;l/) i:LTtt, mW&W 

[0 0 6 9] ±ISSI*SB<J^^^CD©ailH^i: LT 

W**fc*t7;i/3-;i««»Ii9fc»hrr*cfctT 
*S. ^*p-TS7;l/3-;l/coii:tTtt, Hl%iX± 
1 0 L< , l M%fiU: 5 «l%tt"F 

50 [0070] ±Gimmmkemm<Dttm?&z , 
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•tZ-e&m^VM&Wts #y h ($88) Rtf#-;HE) 

&£<D«Sfb&<«g-c&*o hRif#- 

;i>©#RfcLTtt, «^t© GBRBS) s m& 
<D*£ * lift y ftvvP M^H?/h?^fcOtffSF£ t 

#B Jtfbfc&gfcfc»iI8*4*. -5 & ft 3 . 
[0 0 7 1] *S«ffl*^-rs^8?©BRS4: LT 
«, HufH^URS n • A • X6&!)jft#-p&S S n, A 
<D)I&£®, XOO, F, N, Mg, Ba, Sr, C 

a, La, C e, Si, G e, C, P, B, B i , S 

b, Al, In, S, Se, T eStfZ nO^ft^ftCD 

-71, 2, 3<Dn,mz^tsmft%?%:m^T$>B&\ m 

[007 2] 1&ffl£ LTfcl, L < , 

[0 0 7 3] ±K#P*«ftt#«W^tfJSO09t LT 

-fF, 4 7vffcx^U>*UT— > 37y{bx^p;/# 

{fcxf- U y^Efcj}? U v- 4 7y{bxf-p;/-6 7y 
{b7D If U 4 7 y fbx^ UV-X- 

7Mn 7 W^e^^x-f ;l/M^^'J v— s>3 7 

# y xf - u:/<?# y 7a tr y * uy * 

x^uy-7atfpy-^x>'^-^U v-, s/yny 
ttti& ^y^ftex;K 3:fctt#yt£x;l/7^-;l/tf 

[0 0 7 4] #«IB©#£U*§»J©#»te« 
#?tt3ft©IIM!!i:LTi±, lfx;l/7;l/3-;K * 

■fe;l/D— x, -rv7nt!;l/-b;i/D— th'a^f 
;M2;t/D-7, k Fo+^xf-;l/-fe;i/D-x, Fd* 
^7ntf;l/^^;l/-fe;l/n-x, *>7/x^;l/-fe;l/n- 

rirZb^y, 7;1/^X #Ulf;l/3i/x #y*^> 
x^y, #y N-ex;i/tray T^ejdtA, 

*tf6ftSo 

[0 0 7 5] ±f2J8«ffllO«S*mJI*fiii)Sl!l^l4, 

0M%<DiBHi:-r5C:i;*W$L<, 2-1011% 
<D«5Hfc"r*cfc^J:»)J?$U\ 



(9) #[$2 0 0 0-3 1 1 6 8 1 

id 

[0 0 7 6] 3SWiIfr#£LT«, 7*^1^77 -y* 
^ * y ^ x y 77 y * * if <D|^fiKJ^^Htt«|}§KiK 
xy^r;K A SI, S£, 7;b 

3x->A, i^Di, KEtfm^ftZo 

mmWMMtit LT«, 0O*tf&fS*m j f»&IIfcm 
l?$L<«B880i^ScDO~3 OMM%cofi5iiT*SB 

m 7U-^«, 7^7^yh«, ffflKtt, 7 A 
£fi*, ftHfcWSft, <fct)$?S:LOi, Cft 

[0 0 7 7] (g^«l<DlIE®fi) #fSPI<Z>2M&»& 

•AUiteflfclLfciSftWi (Mi) <o®fi&±, ft 
^ * i:36«l9€>{«IMBS-«ll«# kOtt^ft*5 1 1 £ 

20 ir%<DT\ $f$L<«2. 0—3. 5g/cm 3 <DlE 
H, <tt)^L<t42. 3-3. 0 g/cm 3 <D|gHT* 

[007 8] GMUtefi) m«fb¥SJST' y f - 7 t 

5 ^«B»R»tttt*v^ftK«**frr * c i; T\ y 

30 MSO * 7 >v ^ ^aBBWg * tc < < 14tgf£T* v >* V 
[0 0 7 9] ^MMtt?«(|NUIffi«dtr^iL< 

i4*skt* § *H4, wto^w J; t) vmr % c 

[0 0 8 0] CuKa»Ste«fc3X*@Jff#*rfcJ:*l3 

jfft fc*f-r ?» if- t?rcx mmffi* + - h -e 

ttx **, ^ H B B RcDlf-^tt>'-v-7tt}SCD^U 1^ 
SJlffi*3#LT*5 i: tT-^<D#fBil*^^t) 7a- 

40 ^tt^<M*5.ft*<*S 0 Sfc, X»@»f»«f©em 

Hftf£lt#ft *^^-T HjK?$ 

B B B «THi/S?cD^^^^O®!SIiT^^Stt^:*^^ 
[oos l] «7M(|BHff^«ftc:J:?T1l6n««7fllB 

50 ->-»sv-/i5t-y\£mtLT^< 0 Tf7a-X 



(10) 

77 

[0 0 8 2] 2£fC, *Mj6$&«»J5£DSC (d i f 
f e rent I a 1 scanning calori 
meter) SNffTHi, #atm**L1t&m<OllDl& 

({autfxx^T'$n«2 o otfr£ 6 o oxm&o 
gb) T»jMkteJ:*5a»tr-**«wii«n*. 

[0 0 8 3] 3M£««rr«ft&tt7tt, #fc¥ltt 
tttBSOS n • A • Xfc&fcirta-fcbfctt^TfcSo 
Atta^HO^a< fct)-a*S%U Xtt, 0, F, 70 
N, Mg, Ba, Sr, Ca, La, Ce, Si, G 
e, C, P, B. B i , S b, A 1 , In, S, S e, 

[0 0 8 4] $7c, lfSK«%#r«^^Bl[TPtt, P 
b, B i , A 1 , G a, In, T I , Z n, Be, M 
g, CaRtfSr^6««^;b-ri, »±a^|l7C« 

[0 0 8 5] 'Silts ?MI«B«lr*-**«tt?tts P 
b, B i, A 1, Ga, In, T 1, Z n. Be, M 
g , C a fttf S r **;l/-X 1 , $±£&Jl7cS 

turn* ?)]/-•? I, Mmc^^D^f Ks^e.^-5y 

£#Wf 3 <D t -r 5 C t tf? 1 5 c 
[0 0 8 6] $fex ^ H s H Sffl^W-r^^ii&?t±, P 
b, B i , A 1 , G a, I n, T I , Z n, B e , M 

g, castas r*^j«sy;v-y i*>p,aj?^ns- 
nMts %±m&mKm^fc%7)\'--72frt>mRz 30 

[0087] $fcs ^fiKffi*^rr*^tefi?tt, p 

b, B i , A 1 , G a, In, T 1 , Z n, Be, M 
g, CaRtfS r*»&jRSiOl/-:/lft»&SKSnS- 
7cSR^ **P^F^*fr&j8*^;l/--:7 , 3fr&jBW;ar 

[0088] $rc, #ftRffi*£-r**£*mi, 

[0 0 8 9] ^PftRffl**f P 

b, B i , A 1 , G a, I n, T 1 , Z n, B e , M 
g , C a Rtf S r 1 , $±3&jR7cJR 

;i/-^3^&^ 3 y;i/-7 p O(p^e.^$n^H7t^ 

3» 50 



#i2000-3 11681 
7S 

[0 0 9 0] #Hg«*#r*£&8mi, P 
b, B i , A 1 , G a, In, T 1 , Z n, Be, M 
g, CaRtfS rfr6*«y;b-^'l*»6aR«nfc- 

[0 0 9 1] Sfe, lEflJMfcfrrs-fr&tt^fciu S 
i, Ge, Al, Zn, C a, L aRtfMgfr?>/?K3^ 
;W-^6aiR*n*-7C*i:s Co, Ni, Fe, C 

rRtfc u^e.^s^;i/-7 p ^e>^$n5-7c^^ 

[0 0 9 2] # B B B «ffl£;frf£-&£iBm±, S 

i. Ge, Al, Zn, C a, L aRXfMg frZfRZ? 
)\^7frt>MtR\*ftZ-7tmts Co, Ni, Fe, C 

rj&xfc ufrzmzv^yfrzmizftz-Txmts 

[0 0 9 3] /H?<D-9--YXOS^57C^2a5iJ.X±ffi 

sow?-*^ xa i o %jk±s* l< , 12 

«l!tia*80#J:5»$U\ jk?©imx 

[0 09 4] MtaMfHM^^MTC^li, Cr, Mn, F 
e, Co, Ni, Cu, Mo, Tc, Ru, Rh, P 
d, Ag, I r, P t, Au, T i, V, Y, S c, Z 
r, Nb, Hf, Ta, W*»63®i«n«7ciRT?36ac 

[0 0 9 5] Mf33hfc8t£«7Eflt&i, La, C e , P 
r, Nd, Sm, Eu, Gd, Tb, Dy, Ho, E 
r, Tm, Yb, L u fr$miZtl%fi1lk"?3bZ C fctf 

[0 0 9 6] tfflE**a^F7C*Ji, B, C, Si, 
P. Ge, As, Se, S b, T efr&3«WSttS7cK5 

[0 0 9 7] #JMffi**rr ^TtH, 
[0 0 9 8] «fcOJI#W*s 

0, Ni, Fe, Cu, Mo, Cr, Ag, Zr, T 

1, Nb, Y, Mnfr£$t/j!c£tl3, Sn-Co^HK 

S n-N l#AJte&, Sn-Fe#|Mtfc&, 
S n - C u #JU^, S n— Mo gNM^ft. S n- 
Cr Sn-Ag*M*4, Sn-ZrP 
B B B ft££, S n - T i ^K^„ S n - N b# B B B fS& 
£, S n - Y #H«££, S n - C o - N i # B B B «£ 
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& S n-C o-Cu#HR£&, Sn-Co-Fe^ 
Sn-Co-Ag# fl B aI^i Sn-Co- 
Mo^if^t Sn-Co-Nb*i«^4, Sn- 
N i - C u #JIKft&. S n - N i - F e If SK^fe, 
Sn-Cu-Fe^ B I^, Sn-Co-Fe-Ni 
-Cr#B B aI^, S n-Co-F e-N i -C r-M 
n#JIK£&. Sn-Co-Cu-Fe-Ni-Cr^f 
HKn&, Sn-Co-Cu-Fe-Ni-Cr-Mn 
#b b b«££, Sn-Zr-Fe-Ni-Cr 2MW£ 
& S n-Z r-C u-F e-N i -C r-Mn# 9 B 9 R iO 

S n-Mo-F e-N i -C rMXH Sn 
-Mo-Cu-F e-N i -C r-Mn^SK^, S 
n-Ti-Fe-Ni-Cr^t Sn-Ti- 
Cu-Fe-Ni-Cr-Mn INUt^ft £*W?> 

[0 0 9 9] ££{C, X©7E**»}aHRLfcC. P, 
B, La, C e, Mg, Al, Zn, Bi, Si, G 
e, Ca^O 1 7tm*1JQZ-rcji,mfrt>ffil$,-$ftZ>, ffi 

mt&mmztarz&mt vxit. s n -c o - c#ji 

m$&, Sn-Ni-C#j»&£, Sn-Fe-C|f 20 
&n-e&, Sn-Cu-C*M^, Sn-Fe-N 
i-Cr-C^ B I^, Sn-Co-Fe-N i-C 
r-C#IW'&& S n-C u-F e-N i -C r-C 
#n%K-a1k, Sn-Co-Fe-Ni-Cr-Mn-C 
2Mlft-&&, S n-C o-Cu-F e-N i -C r-C 
#e%M.-u&, S n-C o-C u-F e-N i -C r-M 
n-C#H«£&, Sn-Co-Mg*MMte& Sn 
-Nl-Mg#MI*sft, Sn-F e-Mg#NMt* 
£, S n-C u-Mg^I^, Sn-Co-Mg- 
Fe-Ni-Cr^S^, Sn-Cu-Mg-Fe 50 
-Ni-CrMS^, S n-Mg-F e-N i -C 
r S n-Co-S i4tH,m&&, Sn-N 

i - S i ?MIJte&, S n - F e - S i ?Mlfte&. S 
n-Cu-SI^SS^, Sn-Co-Si-Fe- 
Nl-CrlfiR^, S n-C u-S i-Fe-Ni 
-Cr#HR-&£, Sn-S i-Fe-Ni -C r#H 

Sn-Co-Ge^il^t Sn-Ni-G 
e Sn-Fe-Ge #b b bS££, S n - C 

u-Ge#SI^, S n-C o-G e-F e-N i - 
C r Sn-Cu-Ge-Fe-Ni-Cr 40 

$JMteft Sn-Ge-Fe-Ni-Cr» 
&, Sn-Co-Lalflal^, Sn-Ni-La# 
b%M&&, Sn-Fe-La^sIS^, Sn-Cu- 
LaMlai, S n-C o-L a-F e-N i -C r 
#jyt&£, Sn-Cu-La-Fe-Ni-Cr# B B B 

Sn-La-Fe-Ni-Cr^I^, S 
n-Co-Ca2MUt£&, Sn-Ni-Ca« 
S n-F e-Ca*Mift£&, Sn-Cu-Ca# 
b b bK££, S n-C o-C a-F e-N i -C r#gSt 

Sn-Cu-Ca-Fe-Ni-CrlfslS-a- 50 



#F^2 0 0 0-3 1 1 6 8 1 
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&, S n-C a-F e-N i-C r^K^i, Sn- 
C o - Z nINUtM S n - N i - Z n#AJt6ft. 
S n-F e-ZnMMi Sn-Cu-Zn^ B H s S 
Sn-Co-Zn-Fe-Ni-CrM«^ 

Sn-Cu-Zn-Fe-Ni-Cr^I^, 
S n-Z n-F e-N i -C r$JIK£& Sn-Co 
-A1# b b h«&£, Sn-Ni-Al# a B B I^i Sn 
- F e - A 1 #b b bK3-£, S n-C u-A 1 2MM£ 

Sn-Co-Al-Fe-Ni-CrMI^t 
Sn-Cu-Al-Fe-Ni-Crif B B B I^i Sn 
-A 1 -F e-N i -C r#S*&& Sn-Co-P 
#b b b K££, S n-N i -P#b b b«££, Sn-Fe- 
P*SK*&, Sn-Cu-P#ill^, Sn-Co 
-P-F e-N i -C tftgM&&, Sn-Cu-P- 
Fe-Ni-Cr^ B B a i^i Sn-P-Fe-Ni- 
Cr#**&& Sn-Co-B#ftRfc&, Sn-N 
l-B#M«fc&. Sn-Fe-BlHHte&, Sn- 
Cu-B^g^, S n-C o-B-F e-N i -C 
r#JW&& Sn-Cu-B-Fe-Ni-Cr^ 
S n-B-F e-N i -C r 

Co i oo] $fc x s s teiMMwa^w-r 

CO l 0 l] WE^JUIffl**^*^!!?**!^* 

*Wr* S n • A ♦ X^&tt? fc^Sn* S n©J#P 
tts SJIHFDJKTfticSfttT, Sn/ (Sn + A + X) 
= 2 0-8 01^%, **>#£L<H:3 0~7 5K? 
96> $ 6 L < it 4 0 ~ 7 0H?%OllT'fei £ 

k*asL^. set^ ^jaisott* («?%> 

#*L<ttS n>A©ljGig>X©7Cfj|, <fct)$?£ 
L<&S n>£A©7E*>£X©7C*v ©I8#{C&3© 

Co i o 2] ifs»ffl%^ r r«-&^ie : ?fc:-&*n«x si 

#&«7C* A ©7C*©Jfc*tt. 2 0 ?.8 0g? 
%©ISBtf$?S:L<, 2 0m,¥%frt> 7 0^?%©IBH 
#<fc5#$L<, £?>{C2 OBC^^SS OS? %©« 

co i o 3] ^B B B«ffl^#-rs-&^ie?t#$n5, m 

82X7CJ|S©*£1«, 0H : ?%*^5 0IS?%©iBH^ 
$?$L<, 1JS?%^&4 0Jg?%©IBBtf<J:?>#3:L 

CO 1 0 4] &mm&¥&. fc*W*v an d e r 
Wa a 1 s^g^SfrK^nSR^O^Xtfl 0% 

*8J§T?* < -T 5 c ^ tc J; o TlPSHttll* 1 «fc D SfSfc: 
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CO 1 0 5] JS^It^XcO/M^C, P, B<D7C^<Dffi 

? T±E4ii7aRiaio«iKi%«^?-e % $ e, tm^ca; 

fttK SWfbPS&fcMtefie MIS 

terns. v*t>k*mxtz&v*$k*Mm?% i $<Dft w 

#JBfcLT»Jft<ft«o »«73l5<DS#HiO. 0 5 
M%tt±5M%J^T. #SL<«iO. iMfiLh3 

[0 10 6] Sn, AK Si, Ge% £©&JS7GH0 

r*tiffi< , rzom/owmt ^xmLtc®&<DWMn 

[0 10 7] MlE-&^*\ L 1 76**21*?% 

tx± 3 o %erFS*rr zzt l < . sm?% 

&± 1 0M?%ttT*frr* C tffi; <0 »* U\ MfB 

nmicm^tzvi-yk=&mm*ttMLtc®&ia^ % 

WB^sVx N, S, Se, Te^5»S^?n§ 

-»a«±©7SJR* i %&± 3 o % «T**rr 5 c & jo 

#SU\, N, S, Se, T e7tm%rg£?ZCtT\ 

vn7k-%.®m<D$L&tem^tcm&, %mm<ow& 

&3o±tELi, N, S, Se, TeO-^^cD^ft] 

«ix ^ns^tiiicifttCx l i - a i ftHo^au 

[0 10 8] $t&fm<D9b£ff&<l3;Zt. 
otcis*--yi&xm®ffi**-h<DV-<!7it}Z-tr<D¥ 40 

**MEIMMt6&ttx C u K att<DX*|iffir2 6 = 2 

5° ~5o° <Dffimicmnz\z-?<D¥-mmi)\ o. 2 
0 a±vmctm^L<, 0. 5*w±t**ci: 

««J:DffSL<; 1. 0° W±**{ifc)b^6fcffSL 
$6fcs C u Kail© X$§!|§I#t2 0 = 4 0° ~5 0 

• ®«Hfc«n«e-*0imM»\ o. 

iCtiCfftK, 1. 0° &L±X&Z<lttf 
[0 10 9] #JM**X£&©C uKaWa^Xl 50 



#F^2 0 0 0-3 1 1 6 8 1 
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BSrSMffPtt, @#t3 2 0 = 2 5° -5 0° ICV-fitf 
WffllZft. 8tfc|5]Jfr£2 0 = 2 8° -3 7° i:, ®ffift 
2 8 = 4 2° -4 5 ° ttftlf-WWJn, XXt 

^n§^ B 3 B?+^'Xt ^ tivmfiHD&mtfmtb e.n 

3, HP'S, *XS*ltfHgIfre;fcft{£ tt*T^X 
tt, X^@»ftf-^^iH,^ B ?-9-^X^€D{cifi^< 
[0 1 10] ilXX tL<tiXX-U^^A 

nr** •? , m&M&fc d egnsftti. 7 9 o a h / 

kgT'feD, ^7r-rh03 7 2 Ah/kg«tDt, 

e»fts««sM^s*«jitiss-r^c^T\ coj;^ 

[oill] CftJMte&HffOttg) *fiSLfeJ-5fc 
iWfcLTO^AIK^&tt^TiSttg^ 0. 5^m 

[0112] GBft?o*#S] ?ftftX6&tt?QttA 

?x mcnmmfokttLxftmnzm&M 

ft?<D**Stt, »SK(i500A (t^XFn- 
JKTolBHfc. iD»SL<ti2 OOAiXTOlBH 

* e> tc$f $ l < it i o o k&cF<Dmmicfflm~?z> c 

l:ffJ;!)!P»U>, co«fc^ t«ffl4!lgaiiafl!)t><D*ffl 

^ctic^-ox, mm#<DnMit¥EU&z&*)Pim 

«l*C)yf->AOffiADfc«fc-3T^U*S**/h«<ffl 

x.t, ■9--i'^;l##*#«1-i:i:**Rr^tftSo 

[0 113] f& *^(Cfe^Tv S^©*a B B B ?cD^t 

^^i^ccuKa*ffl^/^fcx^il[HISfft^®cD^^-^ 

O*fiWit0Sfftj^&35COS cherre rdS*ffll/^ 
Lc = 0. 94A/(0cos8) (Scherrer 
L c : 

A : Xi^lf-AO&ft 

JS : e-^co^iiili (7^7» 

[0114] tftsMmomw mmghmz^-r 
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frfx\ 600 tuLtfom&vmm t Tiawfc tfc t 
<DA>?»#in5XiSiiHi5fif-^^je^^ B » i o o% 

CO 1 1 5] MIBIf H B a«ffl^-rS^e?©XM/f 
V-mm I a fct-3fc#J|«*§cDfiJ£(,Hi ( i - I 
a/I c) XI 0 0°/oT&3 0 *HB^T*w±ias^e»ti- 
»2ns#H«<DliJ-g-Wi 3 o %«±&Si: L 
<U 5 0%«±feSCk«'J:Off*L<, 7 0%J£U:ife 

Co l l 6] @IW&^?offgi^JtS5ii» # 

co 1 1 7] m&E&M-et&i&Tcu&mmii.. i m 2 

/gfith, «6lctt % 5mVgK±i?$^(:J:)!)WS 
ET (Brunauer - Emm e t t — T e 1 1 e 

r) &?m\-zti%o 

co 1 1 8] m&m-et&tiLwmiwm 
^n.=?<omm^n^mtwm^ t < « 7 ^ {twain? 

H«Ti?ff 5 c fc J: o Ts RK*34rr«6&tt7* 
R&>?|nin&I (ttan**ft<ft*yf-«>Aa) #£<ft 

&fiff*m*:i/casft<fts. »fb»iwtt±ia#i£tt 

CO l l 9] ±E7vfl3IWWIHt»iatr*36FjSl:LT 
tts «&tt?«IWHl7 y ffc*«»*«v^7 y Ifc7 7 

Co i 2 o] *^»tiwTOfeL< «7'y{Hft«fli"e« 

0.05 M%«± 5 M%WT##t L 
K BMS7£*t.b<tt7yil{7C*SfcW:IM!7C 
*Rtf7y*7cJR;&3M%MT* WteO. lfl%« 



(13) #F^2 0 0 0-3 1 1 6 8 1 
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%&n?^<D'pm7i$k<DWM7m t> l < » y y mum 

Co i 2 l] «SS»fioilBg»ifeoHWi:LTtt^ JRtt 
Co l 2 2] (r^WIHS) H2ttx *5m<o-wm 

*^©mffi#fit(*Tfe«^®2 0 2 £IE®2 0 3 

t>\ <<*>&m mum.) 2 0 4*^Lr«isit«tt 

>\W>7 <,>T-X) 2 0 7|tyClKg£ft s m«i2o 
2, IE8&2 0 3«, *4gffi$?2 0 5, WBMFFZ 0 

co i 2 3] xmi-pi-t. mtfHi (a) fet<a 

(b) lc^r<}:?ft«gKfP$jItt£m®2 0 2(cffl^«c: 
fcfc«fcoT\ m®2 0 2«^«^{c';9 L 7At^{kL 

©»3RiR**^ft<, wmimic&znMttnm &m 
mm ?}m$t<Dm.^-&mmzttz c t# weft 

co 1 2 4] (11202) waufe*«w©yf-^i>, 
30 co 1 2 5] (mm 2 o 3) tftfthit*mi<Dwmm 

0 3(±, / >ft<i:fe';f->A-i'*y(D*7>hMfcft«iE 
0 k ft 5 nfcM i: 6^ 

•Y^-y<D^7htftft§iE@g%»i:ig»^ m&ic* 

Co i 2 6] y^7Ar^«ffitfflv^y^7Ai'^> 
40 <D^7h#fcft5iE®)g^9fctTti, m»^mmt 

«k SEI^JRSMbM. y^7A-M^ 
^JBBWt^ y^7A-»^JS9Sm y^7A-« 

tis y^7A-M&£sg{MWB-f* 0 s^jm 

T'feD^ Sc, Y, 77^7-YK, T 

50 i, Zr, Hf, V, Nb, Ta, Cr, Mo, W, M 
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n, Tc, Re, Fe, Ru, Os, Co, Rh, I 
r, Ni, Pb, Pt, Cu, Ag, AutfffSfcffl^ 

[0127] ±miEmmM gesws) wx*-* 
u-htzvi-vm-yvm Cffcfe-5Sft£i) * 

<fc t) #3E U\, ^B B B ®ffi%#-r 5iE«igtlKttMfatS 
*«J«f 3# Aftt§*£ t i: HHKlc X MR 

Scherre r O^&VWSnSKaTIM 
Xli 5 0 o A Ctyfx h n— A) WTOiSHT*** c 

<» 0. 5° JM±7*«Cfc^J:!JffSU^ 
[0128] ±EiE»S*M(o»««q»*T»*«®&k: 

ft±lc)Bi*LTiE«*f»r*. ±f3IE1SS1S% 

Lfc*^<DS8i»jgi* (10 2) teffl^Stt*fc©tf 

7 A, ?-*X -yfr/k *T>UX7>f~-/lrfS: 
2#W&ns 0 £*#<£>J£RfcLTtt«SHIiii# (l 
0 2) icft^ftJMtto^fcm&fcOtfttfS'pe 

[0 12 9] 0r*X€«ttt2 0 4) 

[0130] *^o-^^{cffl^s^^ye«ftco 

O-'S/cmKi J;D&SL<ti5x 1 0" 3 S/cm 

[0 13 1] l/n±, 09*»£ H2S 04, 

HC 1, HN03^<D®, Vf-VUfy (L !♦) 
^Xif-r^y(BF-4, PF-6, AsF-6, C 1 0-4, 
CF3SO-3, BPh-4 (Ph : 7i-;H) ) frSfc 

i^a^x au^Ai^x f Y*77h*)vr-v*: 
[0132] jjssawttwojwikLTtt, w*tf, 

7-feh-HJ;k ^yy->iJ;K T'nei/Xfc-tf* 
-K x^x*J-tf*-K -7*^;l/#-#*-K 
S*x?7l/*-2j?*-K X*^;l>*;l/A7? F, th.7 



(14) ^^2 0 0 0-3 1 1 6 8 1 
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xJ>n^xt?X ^nni^x 
h^Xt^X 1, 2— ^h^Xn^x i'Dn^v 

x -hD^*x ^f-iw/uyr^f^ 

3-*7^l/-2-**-tfV"ij 

X/X 2-^^Th7kKD77X 3-7ntf;l/ 

;o [0 13 3] ±K»8H\ WAtf, gtt7;l/5^. 

*a-7^-7, EKfbUX WbM^AfcJfpJIJ 
zfcT**\ »»lc«fc-3Ttt» *g&#X*T'7;iv#y£ 

[0 13 4] WS»©»a*l»ib*-sfciMc % 

i:»*7c**»6«S»fl3»3a:^<D<f9^s x— r;Mgji 

b-h, #U7*Un^HJ;l/&i;tfffl^?>n5o SS. 
tc> ±E#'J v-«HSfi|SiigflDfe<D^<J: Off $ Lt/\ 
[0 13 5] MtB-t/^iv-^ti, r^mmF ( 3Tm«82 0 
2fciE«2 0 3<0fi»*»< , ftil!b^«. 

[0 13 6] I'rtls-fitLXtt, V?Vl±4*yhm 

tfs #9X> ^yynifuy^yx^iyy^ifo^y 
*7«Bfi©»S^j6Fafc«^6n*. «m?L** 

77, gL<tt&«»ft»7^;l/A*ffl^fcii^lcH:, 

[0 13 7] («M©^tti:«3i) 2^W©z^?WfiflD 
S(*W«:*«fcLTtt, 0tUtf, n«Jg, *73 

50 fc*/<U-**l*A,"e#<CfcKJ:-3Tx *ffffi«** 
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[0 13 8] {TFTB, 0 3, 04*#!$LT, «%<D 
f^Atfii^ S2micid:H2 2:RfllfttM?« 

Ess, 4*yBmft (.nmn-fz^u-^) % ihsa-j 

[0 1 3 9] B 3s BUfcfcl^ 3 0 1 t 4 0 3fct£ 
9, 3 0 3^406 ttiEtt. 3 0 4 4 0 8 tt^Wg? 

(AS** 7 7$/c:&£&ffi) , 3 0 5 4 0 9 &JIE«B 
ASS? CE&ffiXtilEII** v 7) , 3 0 2 £ 4 0 7 H4 
*yfcm». 3 0 6*: 4 1 0tt^7^7 k 40 1(i| 

mmm*. 4 0 4 4 1 1 imm$t, 4 1 

2«&tB'J-h\ 4 1 3ttjE«U-F, 4 1 4«££# 

[0 14 0] B3(C^-TH¥S (n^yi) ©Z^MKB 
TH±, IE«tttBMI**triE«3 0 3 fc£Si*mJi;S:«|* 

fern® 3 0 1 fcfe«n«%fia$ufc-t/<u-* 

Sft#IEa4»£ LTOiE^ffi 3 0 5 FtyclE&fflfr SIR 

H 3 0 6tfgaB£ftTl-^ 0 
[0 14 1] H4t^r^/W7;l/SP9HS!©z^wi!i 
Tfciu IE«fc*#4 0 4±fc:j&fifc£tt;fciEffi (WB) ff 
4 0 5*£?-siE«fc, M«l»*4 o l ±JcjgjSSft 
fc&fig (838) »4 0 2«:WLfcmS8 4 0 3*\ 4>fc< 
£&WMfc*UftLrcl?AU-Z<D'(*>fcmft4 0 7 

*«J«LTV*, SMRilttSijg^aMfl:*^ HOW? 

fcLT©fia4 0 6(*iteiRSi!?nT^*o trcs 

Sift 4 0 6<D^pgPW<:{iE8i^i:LT<DiEa4 ; - 1 ' > y 
74 0 9tfi8tt5ttT:fe?), tfiitertcomcDgp^tc^ 

T#x^<y h 4 1 o^EB^nrt/^o mammon 
9<Qffl§mnm&4 1 i*^tTE**+»^yflii:iH 

T6nt^*, IE884 0 6lCO^TH:iEtty — K4 1 3 
*fl"LTIEtt*+ry:/4 0 9fcS8ttSftT^3 o 
4 0 3teOV>TttAa'J-F4 1 2*^bTftttfi5 4 0 
8 fcjftRSttT^*,, IE9** y^Mtett^JfirtWort 
ff%W» : T*feii>OS^#4 1 4#Rtt6tlTi/»*. 
[0 14 2] jWJBbfc.fc$teft«3 0 lOgftXI, ft 
* 4 0' 3 OgftJUi 4 0 2 fC, jN» Lfc^lJlOfc&B 

[0 14 3] ttfWi* H3?B4lCCTLfeW|g0&& 

(DA* (30 1, 4 0 3) tj$.&LtclE9 (3 0 



(15) ^2 0 0 0-3 1 1 6 8 1 
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3, 4 0 6) ©Mfc % -tr/Sb-* (3 0 2, 4 0 7) £ 
«A,T% lEffiffi (3 0 5) SfcttftSfe (4 0 8) feffi 

(2) w^aAifc^ ts^yy (304) * 

tcitsE9**v7 (4 0 9) k^yh (3 0 6, 4 
1 0) *iH*4T*. 

(3) ±IB (2) £\ frL^Cfctcfc^Ts mSftli^ 

[0144] fx&s ±^vrzv^Lmm<o$inmm, 
[0145] iftv&oKr&wMzmfSfr zmmc-o 

($m*V*y7) J}7,>rvY (3 0 6, 4 1 0) <Dit 

tra, mm. m&, ^mmmzoxmtfm^ft 
[oi4 6] wffi) mm<Dmthx. mm^mm^ 

S.fc«&8Sffi (3 0 5, 4 0 8), Rtf&«*+y:7*$ 
fcttiE8B*-V^7 P (3 0 4, 4 0 9) *>6*|j««n*. 

So 

[0 14 7] H3T*ttjE«ffi (3 0 5) 2>\ H4"Ptt^ 
50 Sffi (4 0 8) ^WfiM^^J/^ (^-7.) ^*feT^ 

-;I/fiWfct>«x ffi^*H<D^S, $V7u\£Ul/ii}Z 

[oi4 8] v*vj*z#mtoc&, mm<D 

[0 14 9] 

[0 15 0] %N0tJl 

(^@8i8^LT<D^^|»^cDPia) ¥i^SSl 05^7 

*«7c«Jt2 o : 8 o-caau **fl:i««cS*a 

S! : ifS)S;l/Mo d e 1 MB— 1 $kWt<D?tiLM (8 5 
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3 %M n ) m<D 3 V y h^SSteM^* 1 0 0 g fcttg 

1 9mm©i'DATOH-l 2 kgAnT, £$1*3*7 

CO 1 5 1] #6nfe»*©|||8»«f*X«v^^D7 
^U->7, (XMA) % BWST^yCvJgft (I CP) # 
«TT*a!lStfco I C P##TT'ti, ±7Cfii£F e t?Z 

o. 4n?%*ri©^*6%*wsy?n/cfl!)*T% »sn 
tt*« 

[0 1 5 2] Sfc, *ftl»*©tti8^*tt, 8a££ttffi 
««m5f« «*Stt«»*JI!lJg«« (H 0 R I B A 
LASER SCATTERING PARTICLE 
SIZE DISTRIBUTION ANALYZ 

ER LA-920) TMtcmmsimic-ztofkzii 

T, SMffLfc. ¥*Stt?»*l. 9 5*DVC;&^fco 
[0 15 3] »&nfefc&t&*fc, «S#ay#*H : 
irXlliaiffiBSIlR I NT 2 0 0 OfcT\ *7G»CC u 

»5;waafc«fcoT % ¥«ifa*w^/c:e-^^2 0 = 

2 5° -50° fc^LTl^&tfc*^*. XiiWr 
f-lr— h©±lf— (20 = 30. 4° t4 3. 6°) 
<D^«Ifct Wem. 3° fcl. 8° k*ofc 0 * 

TV*„ Sfc, X>mH(ff--y— hoK— *©4MMIi:H 
*fft*»6 S c h e r r e r ©Sfr&Jfffi;**i*ilSB?1J- 
^X«^-n^n6 5 At 4 9 AT-fcofc. 
[0 1 5 4] (fc®0f|s«55fa) ±IBT*# 6 nfc^S^ 

9 lttxic, wwMmtLTmm)*4mm%. m 

X., 'v-Xh^lim 1 8 
fcgffiU&MLfcffc n-;l/^lxxaT*JtiaE^U 

fls<z>«stmji#<4 o^^uymr-mz. &g/cc<o 
Co i 5 5] cr^waoffs) wj-pfct 04(c^t 

fcWffi#Ke©AA'9-'fX (1 3. 9mm <C X 5 0 mm) 
CO 15 6] (1) &M4 0 3<Dftm$m 

cicmeu 4 o 3*8fco 

CO 15 7] (2) IES4 0 6«DfHB 
tm 8 0 0ta«««E1fSRjaSLT, IWA-3 



(16) #^2 0 0 0-3 1 1 6 8 1 

50 

»*lc % 7-fef-l/^5y^OIHia»3wt (MS) % 
k#'J7vfl:e=y7*>»5w t %*a-&bfe», n- 

CO 1 5 8] ±K©T?»&ftfc-?-3. h* % JP^2 0 5 
^Dy(D7;U5-^A?S<D^«ft4 0 4te«MrtaftLfc 
fc, a-/l/7PX«TeiE©gtlftJl 4 0 5<Dm&*9 0 
5.^pyiciigLfco S&te* 7;1/$^<>.M§©*7£ 
'J- K LTiH*»8*«"T*«ttU 1 5 0 ^CT*igeE£ 
*LTiE*4 0 6*fHHUfc. 
iO CO 1 5 9] (3) «j§?®cQftg{#ii 

(D+^Mc^tlBffiLfcxf-py^-jR^-h (EC) 
fc5>**7l/*-#*-h (DMC) SFffilfcLfc 

®±ta®T^#e.nfcM«{i:, E37 v 

(L i BF4) %1M (mo 1/1) aiBLfcfc©** 
CO 1 6 0] (4) 

m&2 S uyotfV Ji+UyvmiUirtl'-ZZm 

co 1 6 1] (5) nmomfriLT 

H^TT'^TtTo fc„ 

®M® 4 0 3 £IE&4 0 6<D?$lC-b/<sU—$i*t%^ -fe 

ICftZZSiCvtrnzmc^.T, **y>??vY<D7, 
7-y\s7,7.?—)\/tt<D%.mfo4 0 8 teflALfco 
©#VT\ ft«y — F4 1 2%£8i&4 0 8©JSa5tC^. 

"t* < tf u # y 7p \l uym<D#z*v h 4 1 

OttOIES** y 74 0 9 fciE*y — F 4 13 

^ Ll6«lT*iEffi*^ y 7 4 0 9 ^ffiffi 4 08% 

CO 1 6 2] SffiOtttgffPffl 
40 USSffiJi T-ftiaLfcSfflo, ^tt«*fr-3T*ii)feS 

/"Co 

Co l 6 3] SMM^±, WT^i^tcLTffo/co % 

tcO. 1 C ($«/R|ffl<0 0. 1 <g©«^) 
fcTfTV>Wa«E*M . 2VtClLft^TM. 2 VCD 
^«E^«(c^J D 8* Tff 1 0 ^fF^^« 1 0 #©fle 

±<Dm, o. ic (S1/i»iboo. leoUDto 
50 o#oflc±f«s •y^^;l/*i-y-r^;l/i:LT, 



31 

io«WWI*«*» &*«>fe«fc:Tfffllit fc. 
CO 1 6 4] 3E8MI*--P ^cfc^fCLT^ 

[0 16 5] Hfcx tf-r*;WMrtt, ±ES«KD^# 
6nfe3^*;l/i<0ttmi«S**»|li:UTx o. 
5C (§fi/B#P«Scoo. 5 o^SJtSi:, 10 

CO 1 6 6] HMtJ2~6*5<fctf##0IJl~2 
gl *5«fctfg2fc^-rfiBc. ^®X^* S n;^hS 

■pfi»*#*T s n - c o-s&m&mto »enfe s 

C 0 1 6 7 ] 0 5 tt*RIH0&nEBg 30S»5 

©ig»5;l/MS^(0XlllHiSf^+- h*jjVrBrefc*o 
CO l 6 8] H7fctt, %MM4lcTIIHLfe?NUtS 
n - C o *4»*©ttJt»#©a!jaSJ|l*^ Lfc &<DT* 



(17) #BS2 0 0 0-3 1 1 6 8 1 
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co 1 6 9] usswii kn*icaBeLfc*ti6oia«* 
co 1 70] aife<ttfg2tt, sfemaift>&jmg6 

£T-i:###J l fttf 2 TH«Lfc#&llXX-3/W h 
£^*©iiE/£&tfXii£@#rT-*, 

i (LiCoO:) fr6f!MHLfciE«fr&fc*yf-r>A 

co-17 1] aioes*»6, #mtxx&&i&**a 
xxc-^eritfwcfto-c mkn<D?-vy$hmt 

co 1 7 2] jiaswo^-D^ja^k^isswisaRtf^ 

L<{±2 0H?%~8 0«?%, <fct)^tt<«3 0M 
?%~7 0M? 0 /o-Cfe5c:k^*D^S o ft*, CCT?tt 

CO 1 7 3] 

can 



(18) ^2 000-3 1 1 6 8 1 
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S 1 





4k*flRi 1 
WW * 


^J5vj 1 
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42.8 
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CO 


on 

oO 


70 


57.2 






338/ * ;i> 










i fit, 
10n 


15h 


15h 


uP /» i /in o /j / j __ \ 

c — y l (0 .J t/ (aeg j 


30.4 


30.2 


30.1 


30.1 


^pt&hI vueg J 


7o- h 


1.3 


1.5 


1.8 








57 


47 




43.6 


43,6 


43.6 


43.6 


i^pfSW (aegj 


1.8 


1.8 


2.0 


24 


c~-y ^fifee-rl' -f XA 


/in 

4y 


49 


45 


38 




32 


53 


67 


67 




01 
yi 




Q7 

y r 


ai 


EcmSfi CmAh/g) 


130 


190 


220 


240 




1.0 


2.5 


2.8 


2.9 



[0 17 4] 
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(19) 
S2 



2 000-311681 
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Sn,- Co, 


4 


5 


6 




X 


61 


70 


80 


82 












7 


39 


30 


20 


18 








mm** 




(h) 


30h 


30h 


45h 


45h 


If— ^ 1®2 9 (deg.) 


35.3 


35.3 


35.3 


30.4 


If-? l^Mi(B (deg.) 


1.0 


0.9 


0.8 


0.6 




92 


97 


108 


143 


fc?-?2<D2 0 (deg.) 


44.8 


44.7 


43.6 


43.6 


If-* 2¥fifl| (deg.) 


1.6 


1.3 


1.0 


0.7 




58 


69 


89 


128 




82 


82 


84 


85 


5EKm3OT& 3 El 


98 


98 


99 


98 


Bcm^S CmAh/g) 


380 


400 


410 


410 




3.5 ; 


3.0 


2.4 


1.6 



[0 1 7 5] (&) 

( 1 ) i c p mm ^v(omx^msa f 

e 0 . 4 m=3r% J-XFT-& ^ fc. 

(2) iM*/wWrt4, <MPW i o**ig«[* i . o£ 

(3) ««fcfigfflbfciaB5;H4(ti*ffci« m) m> 

Mode 1 MB-l%ft|Lft 0 
CO 1 7 6] H»j7~8*5<fcl>*##0lj3~4 

*Bm§© u * * waffles* sttotiam 

CO 1 7 7] S3, 4 fC^f-tHfC, &«XXl&;fc 3^ 

» 5 TS n-C oft&ffl$£ftfe. f#5> 
nftSn-Co^^> *8HWl £RI«©;5rffi 

*;l/#tf©ffffli£fT'3 Tco 

co 1 7 8] mit*&w®nmm7<om$mm& 
3 ©#t. 7 h v-r-x«a*o x mm* +- h 

ZmtB, 01 lliJMfffl4©&iU;MaJI&©Xtft[il 



30 



40 



CO 1 7 9] fcfe, 3?^ &ftt»£©n8lfctf 

T©iI9T*&^fc 0 ¥3SLSl 0$^uy<DilxX» 
5f5s ¥^»M3 5^DVcD3M;l/M^^7Cl!Ut2 0 : 

Tjg^^u 7;l/rfy^x^(«^xi:LT®fflL 

t, 7hv-rxatcr^i»**fffco wm&tt. m 

CO 18 0] Sn-Co^m SnzCos, SnC 

o , s n 2 c o , &HMfl:6«r?& 5 c £ *<HR»»c 



co 1 8 1] a 3^3*^4^ ±tE&mmt&fotm 

4, 5, 7$T"fc#%W3. 4T?HHLfe#BSfXX- 
3/^h^l»*©IBfi!cS.t;xiSI|iIlff7*-^, 

50 (L i C0O2) frC.{ / FSLfcIE8ifr£&3 



(20) 



2 0 0 0-311681 
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